Inhibition of mitochondrial oxidative phosphorylation induces hyper-expression of glutamic acid decarboxylase in pancreatic islet cells.
It has been hypothesised that mitochondrial dysfunction in pancreatic beta cells could produce hyper-expression of glutamic acid decarboxylase (GAD), a major autoantigen in insulin-dependent diabetes mellitus (IDDM) (Degli Esposti, M. and Mackay, I.R. Diabetologia 40: 352-356, 1997). Here we report that specific inhibition of mitochondrial respiration enhances the expression of GAD in both foetal mouse pancreatic tissue and hamster HIT-T15 cells. Inhibitors of NADH-ubiquinone oxidoreductase (complex I) seem to be particularly effective in increasing the expression of GAD in both foetal mouse pancreas and HIT-T15 hamster beta cells, especially in the presence of nutrients such as arginine and glucose. These results represent the first evidence that GAD expression is enhanced under conditions that are toxic to pancreatic beta cells, and establish a link between mitochondrial dysfunction and expression of IDDM autoantigens.